Abstract-In this paper, an automatic mesh generation algorithm is presented. The method seeks to optimize mesh density with regard to geometries exhibiting both fine and coarse physical structures. Additionally, when generating the mesh, the algorithm attempts to simultaneously satisfy the limiting conditions of maximum mesh spacing and maximum grading ratio.
I. INTRODUCTION Finite-Difference Time-Domain (FDTD) simulations of electromagnetic waves are dependent on the generation of high quality meshes. The use of a non-uniform (NU) mesh is necessary to reduce the computational burden. An automatic mesh generation technique for arbitrary geometries needs to minimize the number of cells while maintaining sufficient resolution to accurately model the field in all regions.
II. MESHING ALGORITHMS The proposed mesh discretization technique considers a subdomain division where the interior features consist of geometric objects. An orthogonal projection of these objects is determined, with object boundaries overlapping in the projection plane. Three projections planes are considered, corresponding to the three coordinate dimensions, resulting in three sets of two dimensional orthogonal projection data. This data is then projected onto the coordinate axis, resulting in each axis having two sets of projection data.
Given a set of m subdivision intervals on each axis, a minimum number of subdivisions is characterized by ) / ( Fig. 1a , a cubic bounding box contains several objects with arbitrary geometries. An example of one of the orthogonal projections is shown in Fig. 1b . Table I provides a comparison of the two proposed algorithms. Additionally, a theoretically optimal lower bound is presented. The second algorithm approaches this bound more effectively and maintains the restrictions imposed for FDTD electromagnetic computations.
The algorithms have been applied to a dual band patch antenna designed for cellular frequencies. The derived meshes were utilized in a NU-FDTD computation. The resulting Sparameters and the radiation field were consistent with both other simulation packages and measurement data. 
